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PEMODELAN MATEMATIS HUBUNGAN KADAR AIR TEPUNG DENGAN VARIABEL 
PROSES PADA PENGERINGAN MEKANIS TEPUNG KASAVA
 MENGGUNAKAN PNEUMATIC DRYER
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PENDAHULUAN
3HUWXPEXKDQ SHUPLQWDDQ WHSXQJ WHULJX GDUL SDVDU
GRPHVWLN PHQFDSDL   SHU WDKXQ $VRVLDVL 3URGXVHQ
7HSXQJ,QGRQHVLD3DGDWDKXQNRQVXPVLWHULJX
PHQFDSDL  MXWD PHWULN WRQ WXPEXK   GDUL WDKXQ
VHEHVDUMXWDPHWULNWRQ$VRVLDVL3URGXVHQ7HSXQJ
,QGRQHVLD  8QWXN PHQJXUDQJL NHEXWXKDQ WHSXQJ
WHULJX \DQJ WHUXV PHQLQJNDW WHUVHEXW SHUOX DGDQ\D XSD\D
XSD\D XQWXN GDSDW PHQVXEVWLWXVL GHQJDQ WHSXQJWHSXQJ
SURGXNVLORNDO6DODKVDWXMHQLV\DQJSDOLQJSRWHQVLDOXQWXN
PHQVXEVWLWXVLWHSXQJWHULJXWHUVHEXWDGDODKWHSXQJNDVDYD
1DPXQ GHPLNLDQ EHUEDJDL NHQGDOD PDVLK GLKDGDSL
GDODP SURVHV SURGXNVL WHSXQJ NDVDYD 7HSXQJ NDVDYD
WHUPDVXNSDWL\DQJGLSURGXNVLROHKLQGXVWULXPXPQ\DWHODK
PHQHUDSNDQFDUDSHQJHULQJDQPHNDQLV3HUOXEHUEDJDLPDFDP
LQIRUPDVL LOPLDK XQWXN PHQLQJNDWNDQ SURVHV SHQJHULQJDQ
WHSXQJNDVDYDLQLPHQJLQJDWSURVHVSHQJHULQJDQPHUXSDNDQ
WDKDSDQ\DQJPHPEXWXKNDQ HQHUJL VDQJDW EHVDU GDQPDKDO
'HVURVLHU
3DGD EHEHUDSD LQGXVWUL NDVDYD PDXSXQ SDWL WHODK






%HUEDJDL PDFDP YDULDEHO RSHUDVLRQDO SURVHV
SHQJHULQJDQPHVLQSHQJHULQJPDXSXQEDKDQSDUXWDQNDVDYD
\DQJGLNHULQJNDQVDQJDWPHQHQWXNDQVHNDOLWHUKDGDSNXDOLWDV
DNKLU WHSXQJ KDVLO SHQJHULQJDQ 3DGD SURVHV SHQJHULQJDQ
EDKDQ XPXPQ\D YDULDEHO XWDPD \DQJ GLJXQDNDQ XQWXN
PHQJHYDOXDVL NLQHUMD SURVHV SHQJHULQJDQ WHUVHEXW DGDODK
NDGDUDLUEDKDQKDVLOSHQJHULQJDQ
3DGD SHQJHULQJDQ WHSXQJ GLV\DUDWNDQ ROHK %61
%DGDQ 6WDQGDUGLVDVL 1DVLRQDO  EDKZD NDGDU DLU
DNKLU PDNVLPDO ZE 61,  6HGDQJNDQ
PHQXUXW$IULDQWL.DEDKDQSDQJDQ\DQJDPDQDGDODK
ZENDUHQDFHQGDZDQGDSDWWXPEXKSDGDVXEVWUDWEDKDQ





SHQJHULQJDQ GDSDW EHUMDODQ GHQJDQ EDLN VHKLQJJD EHQDU
EHQDU GDSDW GLKDVLONDQ VXDWX XSD\D XQWXNPHQJKXEXQJNDQ
DQWDUD YDULDEHOYDULDEHO SURVHV SHQJHULQJDQ GHQJDQ NDGDU
DLU EDKDQ KDVLO SHQJHULQJDQ =DUH GNN  PHODNXNDQ
SHQJHULQJDQ ELML FDQROD GHQJDQ PHPYDULDVL NHOHPEDEDQ
XGDUDSHQJHULQJ±NJNJޗSDGDWHPSHUDWXUWHWDS
o& +DVLO SHQHOLWLDQ PHPEHULNDQ KXEXQJDQ PDWHPDWLV
DQWDUD UDWLR 05GHQJDQZDNWX SHQJHULQJDQ W NRQVWDQWD









PDWHPDWLV DQWDUD NDGDU DLU 0 GHQJDQ WHPSHUDWXU XGDUD




SHQJHULQJDQ SQHPDWLN ELMLDQ EHUDV GHQJDQ PHPYDULDVL
GLDPHWHUSLSDSHQJHULQJPNDSDVLWDVLQSXWELMLDQ
 NJV GDQ NHFHSDWDQ XGDUD SHQJHULQJ PV SDGD
WHPSHUDWXU XGDUD SHQJHULQJ WHWDS  o&+DVLO SHQHOLWLDQ
GLEHULNDQKXEXQJDQPDWHPDWLVDQWDUDNDGDUDLU 0GHQJDQ




DQWDUD .D GHQJDQ YDULDEHOYDULDEHO SURVHV SHQJHULQJDQ
XQWXNWHSXQJNDVDYD2OHKNDUHQDLWXSHUOXGLFDULKXEXQJDQ
PDWHPDWLVDQWDUD.DEDKDQWHSXQJKDVLOSHQJHULQJDQGHQJDQ
NRQGLVL SURVHV SHQJHULQJDQQ\D VHKLQJJD GDSDW GLJXQDNDQ
XQWXN PHPSUHGLNVL NDGDU DLU WHSXQJ NDVDYD SDGD SURVHV
SHQJHULQJDQ
$QDOLVLV GLPHQVL PHPSXQ\DL ODQJNDKODQJNDK \DQJ
VHGHUKDQD WHWDSL NHPDQIDDWDQQ\D VDQJDW EHVDU \DQJ
PHPXQJNLQNDQ SHQHOLWL PHUDQFDQJ SHUDODWDQ GDODP VNDOD
NHFLOWLGDNPDKDOKDUJDQ\DGDQPHPXQJNLQNDQGLODNVDQDNDQ
di laboratorium.Lebih lanjut dengan analisis dimensi ini 
SURVHV SHUDQFDQJDQPHVLQ SHQJHULQJ SQHXPDWLN DNLQ GDSDW
GLODNXNDQ GHQJDQ WHOLWL GDQ WHUDUDK 7XMXDQ SHQHOLWLDQ LQL
DGDODK XQWXN PHQJKXEXQJNDQ .D EDKDQ WHSXQJ GHQJDQ
EHEHUDSD YDULDEHO SURVHV SHQJHULQJDQ SQHXPDWLN GHQJDQ
PHQJJXQDNDQ PHWRGH DQDOLVLV GLPHQVL 'HQJDQ DGDQ\D
KXEXQJDQ PDWHPDWLV LQL PDND DNDQ VDQJDW PHPSHUPXGDK
baik bagi desainer alat mesin dalam mengkonstruksi mesin 
SHQJHULQJ SQHXPDWLN PDXSXQ RSHUDWRU PHVLQ SHQJHULQJ
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GJXQDNDQ XQWXN PHQGDSDWNDQ KXEXQJDQ NXDQWLWDWLI DQWDUD




PHPSXQ\DL KXEXQJDQ WHUWHQWX 7DEHO  DGDODK EHEHUDSD
LQGHSHQGHQ YDULDEHO \DQJ GLGXJD PHPSXQ\DL KXEXQJDQ
GHQJDQ.DWHSXQJKDVLOSHQJHULQJDQVHFDUDSQHXPDWLN
7DEHO ,QGHSHQGHQ GDQ GHSHQGHQ YDULDEHO SDGD DQDOLVLV
GLPHQVLNDGDUDLUWHSXQJ
1DPDYDULDEHO Simbol Satuan Dimensi
,QGHSHQGHQYDULDEHO
a. 'HQVLWDVSDUWLNHO ȡSU .JP
3 ML-3






e. 'LDPHWHUSDUWLNHO DSU m L
f. :DNWXSHQJHULQJDQ ș s T
g. .HFHSDWDQXGDUDSHQJHULQJ 9u PV LT 
-1
'HSHQGHQYDULDEHO





7HUGDSDW  YDULDEHO GHQJDQ  GLPHQVL GDVDU PDND
menurut teori Buckhingham ʌ /DQJKDDU  DNDQ
PHQJKDVLONDQ  dimensionless product ʌ 'HQJDQ
PHPEHULNDQ QLODLQLODL WHUWHQWX SDda k1, k3 dan k7 maka 
GLSHUROHK








GDWDGDWD KDVLO SHQHOLWLDQ \DQJ GLODNXNDQ GHQJDQ PHUXEDK
SHUVDPDDQGDODPEHQWXNORJ
Bahan
%DKDQ SHQHOLWLDQ EHUXSD NDVDYDMHQLV SXWLK \DQJ
GLSHUROHK GDUL SDVDU 7HOR GDQ SDVDU &RORPER <RJ\DNDUWD
VHEDQ\DN  NJ.DVDYD NHPXGLDQ GLNXSDV GDQ GLFXFL
VHODQMXWQ\DGLSDUXWGHQJDQPHVLQSHPDUXW8QWXNPHQJXUDQJL
DLU GDODP SDUXWDQ NHWHOD SRKRQ VHODQMXWQ\D GLODNXNDQ
SHQJHPSDDQ GHQJDQ PHVLQ SHQHNDQ KLGUROLN3HQJHPSDDQ
GLODNXNDQ XQWXN VHWLDS  JUDP EHUDW SDUXWDQ GHQJDQ
WHNDQDQNJFP2VHODPDPHQLW3DUXWDQNDVDYDSDGDWGDUL








WHSXQJ KDVLO SHQJD\DNDQ WHUVHEXW GLNHULQJNDQ GHQJDQÀDVK
dryer\DQJWHODKGLNRQVWUXNVLGDODPGXDNDOLSURVHV
Alat
*DPEDU  PHQXQMXNNDQ PHVLQ SHQJHULQJ SQHXPDWLN
\DQJ WHODK GLNRQVWUXNVL XQWXN NHSHUOXDQ SHQHOLWLDQ LQL
6XPEHUSHPDQDVPHQJJXQDNDQJDV/3*GHQJDQburner dan 
UHJXODWRU WHNDQDQ WLQJJL \DQJ GDSDW GLDWXU VXKXQ\D GHQJDQ
PHQJDWXU SXWDUDQ NHUDQ SDGD UHJXODWRU PDXSXQ burner.
Burner GLWHPSDWNDQ GL GDODP VXDWX NRWDN WXQJNX SHUVHJL
GHQJDQSHQXWXSDOLUDQXGDUDPDVXN\DQJGDSDWGLDWXU OHEDU
EXNDDQQ\D 3HQJDWXUDQ NHFHSDWDQ DOLUDQ XGDUD SHQJHULQJ
GLODNXNDQ GHQJDQ PHQJDWXU OHEDU EXNDDQ SHQXWXS WXQJNX
WHUVHEXW)DQ SHQJKHPEXV PHQJJXQDNDQ blower sirocco 
WLSH VHQWULIXJDO  ZDWW \DQJ PHQJLVDS XGDUD SDQDV GDQ
PHQ\DOXUNDQQ\DNHGDODPSLSDSHQJHULQJ3HPDVXNDQEDKDQ
WHSXQJEDVDKGLODNXNDQOHZDWfeeding hopper\DQJGLOHQJNDSL
dengan screw conveyor dan blower kecil 367 watt sebagai 
SHQGRURQJEDKDQFeeding hopperLQLGLSDVDQJSDGDEDJLDQ
SLSD OXUXV GL DWDV centrifugal bloweU SHQJKHPEXV /DMX
SHPDVXNDQ EDKDQ \DQJ GLNHULQJNDQ GDSDW GLDWXU GHQJDQ
PHQJDWXUNHFHSDWDQSXWDUDQscrew conveyor.
3URVHV SHQJHULQJDQ WHUMDGL GLVHSDQMDQJ VDOXUDQ SLSD
SHQJHULQJ GDQ XQWXNPHPLVDKNDQ DQWDUD XGDUD SDQDVdust 
GDQ WHSXQJ NHULQJ GLODNXNDQ GL GDODP XQLW cyclone \DQJ
GLWHPSDWNDQSDGDXMXQJSLSDSHQJHULQJ
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
0HQJJXQDNDQ EHQWXN ORJ GDUL SHUVDPDDQ  PDND
GDSDW GLSHUROHK QLODLQLODL NRQVWDQWD & D E GDQ F \DLWX
[-5GDQVHKLQJJDKXEXQJDQ
PDWHPDWLV DQWDUD .D GHQJDQ YDULDEHOYDULDEHO SURVHV
SHQJHULQJDQGDSDWGLWXOLVVHSHUWLSDGDSHUVDPDDQ

'DUL SHUVDPDDQ LQL GDSDW GLOLKDW KXEXQJDQ DQWDUD
masing-masing dimensionless product dengan Ka bahan 
KDVLO SHQJHULQJDQ +XEXQJDQ
 
ቀఘ೛ೝ஽೛ೝయொ೔ఏ ቁ  WHUKDGDS .D GLPDQD
SDGD SHQHOLWLDQ LQL ቀఘ೛ೝ஽೛ೝయொ೔ఏ ቁ  GLYDULDVL GDUL   ࡳ  
'DSDW GLNHWDKXLEDKZD SHQJDUXK 4i dan DSU WHUKDGDS .D
VDOLQJ EHUODZDQDQ GLPDQD ELOD 4i naik, maka Ka akan 
WXUXQVHEDOLNQ\DELOD'SUnaik, maka Ka akan naik. Dengan 
PHPSHUKDWLNDQ JUD¿N *DPEDU  WHUVHEXW GDSDW GLNHWDKXL
bahwa efek DSU WHUKDGDS .D OHELK EHVDU GDUL SDGD HIHN 4i 
WHUKDGDS .D VHKLQJJD KXEXQJDQ DQWDUD ቀఘ೛ೝ஽೛ೝయொ೔ఏ ቁ dengan Ka 
PHPEHQWXN JDULV OLQLHU GHQJDQ VORSH SRVLWLI \DQJ EHUDUWL
VHPDNLQ EHVDU GLDPHWHU SDUWLNHO PDND .D WHSXQJ \DQJ
GLKDVLONDQ DNDQ VHPDNLQ EHVDU +DO LQL GDSDW GLEXNWLNDQ
GDUL KDVLO XML VHQVLWLYLWDV YDULDEHO 4i dan DSU WHUKDGDS .D
bahan. Ketika nilai DSU dinaikkan atau diturunkan sebasar 
QLODL.DEHUXEDKUDWDUDWD$GDSXQNHWLNDQLODL
4i GLQDLNNDQ DWDX GLWXUXQNDQ  QLODL.D KDQ\D EHUXEDK
VHEHVDU*DPEDU3HUDODWDQ SHQJHULQJ PHNDQLV WLSH SQHXPDWLN ÀDVK
dryer)
Prosedur Penelitian
3HQHOLWLDQ GLPXODL GHQJDQ PHQJKLGXSNDQ PHVLQ
SHQJHULQJÀDVKGU\HUNHPXGLDQPHQJDWXUVXKXSHQJHULQJDQ
NHFHSDWDQDOLUDQXGDUDSHQJHULQJGDQODMXLQSXWEDKDQVHVXDL
GHQJDQ \DQJ GLWHWDSNDQ 3DGD SHQHOLWLDQ LQL WHPSHUDWXU
XGDUD SHQJHULQJ GLYDULDVL VHEDQ\DN WLJD WLQJNDW \DLWX 
o&  o& GDQ  o& 'HPLNLDQ MXJD NHFHSDWDQ DOLUDQ
XGDUDSHQJHULQJGLYDULDVLGDODPWLJDWLQJNDW\DLWXPV
 PV GDQ  PV $GDSXQ ODMX LQSXW EDKDQ \DQJ
GLNHULQJNDQ GLYDULDVL  NJV  NJV GDQ 
NJV 'DWDGDWD ODLQ \DQJ GLEXWXKNDQ XQWXN NHSHQWLQJDQ
DQDOLV GLPHQVL VHSHUWL ȡSU, DSU, dan Tbo GLEXDW WHWDSPDVLQJ






SHODNVDQDDQ SHQHOLWLDQ PDND GDSDW GLODNXNDQ DQDOLVLV











                                          
*DPEDU*UD¿NKXEXQJDQȡSU.DSU
34i.ș dengan Ka
+XEXQJDQ UDVLR WHPSHUDWXU XGDUD SHQJHULQJ WHUKDGDS
WHPSHUDWXU EDKDQ DZDO GHQJDQ NDGDU DLU WHSXQJ KDVLO
SHQJHULQJDQ GLPDQD SDGD SHQHOLWLDQ LQL ቀ ೠ்்್ቁ divariasi dari 
 ࡳ  GDSDW GLOLKDW SDGD *DPEDU  6HPDNLQ EHVDU
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PDNDDNDQVHPDNLQEHVDUNHPDPSXDQQ\DXQWXNPHQJXDSNDQ
air dari bahan, sehingga akan semakin menurunkan kadar air 
EDKDQ\DQJGLNHULQJNDQ





























ܦ௣௥ߠ dengan ka 
GDSDWGLOLKDWSDGD*DPEDUGLPDQDSDGDSHQHOLWLDQLQL൬ ௏ೠ஽೛ೝఏ൰
GLYDULDVL GDUL   ࡳ  %LODXNXUDQGLDPHWHUSDUWLNHO
EDKDQ \DQJ GLNHULQJNDQ VHUWD ZDNWX SHQJHULQJDQ WHWDS
PDND QDLNQ\D NHFHSDWDQ DOLUDQ XGDUD DNDQ PHQJDNLEDWNDQ
SHQLQJNDWDQ NDGDU DLU EDKDQ \DQJ GLNHULQJNDQ +DO LQL
GLVHEDENDQ NDUHQD GHQJDQ PHQLQJNDWQ\D NHFHSDWDQ DOLUDQ
udara, maka residence timeZDNWXWLQJJDOSHPDQDVDQEDKDQ
akan semakin singkat, sehingga Ka bahan akan semakin 
tinggi.
8QWXN PHQJHYDOXDVL SHQJDUXK dimensionless 
product WHUKDGDS .D PDND WHODK GLODNXNDQ XML VHQVLWLYLWDV
dengan menaikkan dan menurunkan masing-masing nilai 
dimensionless productWHUVHEXW
Berdasarkan hasil uji sensitivitas diketahui bahwa 
secara berturut-turut dimensionless product \DQJ SDOLQJ
EHUSHQJDUXK WHUKDGDS QLODL .D DGDODK 7u7bo9u'SU.ș, dan 
ȡSU. 'SU
34i.ș GLPDQD SHUVHQWDVH SHQJDUXK PDVLQJPDVLQJ
dimensionless product WHUVHEXW WHUKDGDS .D EHUWXUXWWXUXW













































































'HQJDQ PHQJJXQDNDQ SHUVDPDDQ  PDND GDSDW
GLODNXNDQ SHUKLWXQJDQ XQWXN PHQHQWXNDQ QLODL .D EDKDQ
\DQJ GLNHULQJNDQ 3HUEDQGLQJDQ DQWDUD QLODL .D SUHGLNVL
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GHQJDQSHUVDPDDQ  GHQJDQQLODL.D WHSXQJ\DQJGLXNXU
secara langsung dengan kondisi lingkungan suhu 29 o&
GDQNHOHPEDEDQUHODWLYHGDSDWGLOLKDWSDGD*DPEDU
'DUL JDPEDU WHUVHEXW GDSDW GLOLKDW EDKZD QLODLQLODL NDGDU
DLU KDVLO SUHGLNVL UHODWLI PDPSX PHPSHUNLUDNDQ QLODL .D
KDVLO REVHUYDVL GLPDQD NHGHNDWDQQ\D GDSDW GLOLKDW GDUL
QLODL NRH¿VLHQ GHWHUPLQDVL \DQJ UHODWLI WLQJJL 'DUL
KDVLO LQL GLKDUDSNDQ EDKZD SHUVDPDDQ  WHUVHEXW DNDQ





oleh berbagai faktor antara lain ȡpr, Qi, Tbo, Tu, Dprǡ Ʌ 
GDQ9u. Secara matematis hubungan antara variabel-variabel 
WHUVHEXW GHJDQ QLODL .D WHSXQJ KDVLO SHQJHULQJDQ GDSDW
GLIRUPXODVLNDQ GHQJDQPHQHUDSNDQ DQDOLVLV GLPHQVL GDODP
bentuk hubungan fungsional sebagai berikut, 
Dimensionalles product \DQJ SDOLQJ EHUSHQJDUXK
WHUKDGDS NDGDU DLU SDGD SHUVDPDDQ WHUVHEXW DGDODK   
Persamaan tersebut berlaku untuk nilai      dari -7,280 – 
-7,500,          dari 0,673ࡳ0,755, dan        dari 3,763ࡳ3,815.
UCAPAN TERIMA KASIH
3HQHOLWLPHQJXFDSNDQWHULPDNDVLKNHSDGDSLKDNSLKDN
\DQJ WHODK EHUNRQWULEXVL GDODP SHQHOLWLDQ LQL NKXVXVQ\D
NHSDGDGRVHQSHPELPELQJGDQDQJJRWD/DERUDWRULXP7/%3
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